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(57) Abstract 



A system for making display adjustments in a monitor (13) connected to a general-purpose computer (1 1) converts user inputs at the 
host computer (1 1) to digital commands and data words, and places tho commands as serial packets on the VSYNC line (43) to the monitor 
(13). A controller (49) m the monitor (13) receives the serial packets and controls adjustment circuitry (52) in the monitor (13) to adjust 
display characteristics according to the connmands received. Adjustments include adjustments to brighmess, contrast, display position on a 
monitor screen, display size and aspect ratio, and commands may include commands to switch display modes, and in some cases to signal 
the monitor (13) to a.«;sume alternative power-using modes, such as a standby mode. 
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Remote Control of Display Functions 

Field of the Invention 

The present invention is in the area of general-purpose computer 
systems, and pertains more specifically to apparatus and methods for 
remotely controlling fimctions of display monitors, such as Cathode 
Ray Tube (CRT) monitors. 

Background of the Invention 

A display monitor is an important element of a general-purpose 
coniputer system, and accounts for a significant portion of the total 
cost of a system. The display monitor is the systems's principle xxser 
interface, and functions to provide information to a user in both 
graphic and text form. 

Manufacturers of monitors" are motivated to improve their 
products by improving characteristics such as resolution, contrast, and 
clarity. Over time- significant improvements have been made, but not 
without problems and expense. ; 

The need to provide improved functionality in monitors has made 
state-of-the-art monitors complex devices, and in many instances the 
most expensive component of an overall computer system. For 
example, many monitors are provided with on-board, microprocessor- 
based controllers, including control routines for relatively complex 
operations like power management 

Conventional monitors typically have built-in control inputs for 
such things as brightness, contrast, picture position and sizing: These 
control inputs are- typically rotary potentiometers, and may be 
moimted at different locations around the case of the monitor as 
determined by each manxxfacturer. They may be located on the front 
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in plane with the display screen, cn the side, in the back, or on top of 
the case, often behind a small panel a user may open to access the 
controls. Moreover, the controls for brightness and contrast may be 
located on a separate area of the case than positioning and sizing 
5 controls. Also, such controls may be digital or analog in design. 

There are few, if any, industry standards that dictate a user interface 
for such controls on monitors, and therefore there is a . wide variety of 
locations and types of control input for such monitors. 

In a cathode ray tube (CRT) monitor, the control inputs for 

10 contrast and brightness typically interact with video circuitry in the 

monitor, and modulate the signal by varying electrical potential to one 
or more control grids that e£Fect the emissions from a cathode 
filament. The brightness control, for example, adjusts the level of the 
scanning electron beam, which in tum makes the on-screen images 

15 brighter or less bright. Contrast is the linear relationship between ' 

incoming video dot data signal strength 47 and the current screen 
brightness. . . 

Besides brightness and contrast control inputs, there are also 
typically control inputs for position and sizing, which allow a user to 

20 alter the position of the display on the screen to some extent, and to 

adjust the height and width of the display are.^ on the screen. 

The control inputs described above must be accessed under 
several different circtimstances. For example, at different times of 
day, and at night, the ambient light conditions may vary, requiring an 

25 adjustment in brightness. Moreover, brightness and contrast are 

typically somewhat interactive, so when one is adjusted it is usually 
expedient to adjust the other. 

• Making control inputs as diescribed requires a user to reach to 
the monitor, sometimes to different locations aroxmd its case, to find 

30 the proper control. Moreover, the control inputs do not show ' 
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adjustment limits or the present position or percentage of input > 

What is clearly needed is an easier, more convenient method 
with smtable apparatus for adjusting display characteristics fo^^ 
display monitor without having to access control input devices on the 
5 monitor. The new apparatus and method should provide for inpiit at 

conventional input devices and transmit control settings, and variances 
for adixxsting display characteristics without requiring new apparatus at 
the host or in conventional connections between the host and the . 
display. 

10. 

^ Summary of the Invention 

According to embodiments of the invention, a general-purpose 
computer system having a CPU, a mernory, input apparatus, a 
monitor, ao-d a video adapter for providing color, VSYNC, and 

15 HSYNC signals to the monitor is provided with a unique monitor 

control adjustment system. The monitor control adjustment system 
has an input interface for a user to input desired monitor adjustments. 
There is also circuitry controllable by the CPU for converting the user 
inputs to digital commands and data, for monitoring pulses of the 

20 VSYNC signal, and for placing serial data packets representing the 

digital commrnds and data on the line carrying the VSYNC pulses, 
between instances of the VSYNC pulses. At the monitor, ^ 
controller receives the serial data packets and performs adjustments to . 
display characteristics in response to the digital commands and data. 

25 The controller in the monitor receives all signals from the host 

computer, strips the serial command packets from the VSYNC line, 
and provides the signals less the serial packets to conventional CRT 
circuitry. The controller adjusts the signals in some instances, and 
provides separate output signals in other instances to responsive 





wo 95/19620 ^ PCT/US95/00589 



- 4 - 

circuitry to make the adjustments to display characteristics. 

Adjustments may be made for brightness, contrast, position and 
size, including aspect ratio, for the display. Commands may also be 
sent to switch video modes and to signal the monitor to assume 
5 alternative power-using states. 

The system according to various embodiments of the invention 
provides hands-free, user-friendly adjiistments by eliminating the need 
for confusing manual controls on high-resolution monitors. Wear in 
conventional mechanical apparatus to make CRT display adjustments 
10 is also eliminated, A fiirther advantage is that the invention can be 

practiced by loading unique control routines into exiting computers 
without any addition of hardware. The standard system video BIOS 

and video controller is used. 



15 Brief Description of the Drawings - 

Fig. 1 is a block diagram of a host computer system connected to 
a CRT monitor, including remote control of display functions 
according to an embodiment of the present invention. 

Fig. 2 is an illustration of signals on a VSYNC line in a 
20 connecting cable of FIG. 1. 



Description of the Preferred Embodiments 

Fig. 1 is a simplified block diagram of a host computer system 
1 1 connected to a CRT-type monitor 13, providing remote control of 
25 display functions according to an embodiment of the present 

invention. Host system 11 comprises a CPU 15 for managing 
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computer ftmctions, executing logic, and performing computations; a 
memory 17 for storing control routines and data; a basic input- output 
system (BIOS) 19, a keyboard controller 21 coupled to a keyboard 23; . 
and a pointer port 25 coupled, to a pointer device 27, which may be a 
5 trackball or a mouse, among other types of pointer devices. 

The elements described above are bus connected by one or 
more bus structures represented by interconnecting bus 29, which also 
connects to video circuitry 33 through a video BIOS 31. 

It is well known in the art that there are' many variations in the 
10 , architecture siiown for the host computer system of Fig. 1, and the 

architecture shown is meant to be representative of conventional . 
architecture in general. There are similarly many alternatives for the 
particular functional elements shown. For example, in Fig. la 
keyboard 23 is illustrated as. an input device. There are alternatives 
15 for input devices, such a , touch screens, pen-pads, and the like, and 

such alternatives may be used in other embodiments of the invention. 
There are similarly several ialtematives for pointer devices. 

In the embodiment described relative to Fig. 1, video circuitry 
33 is a VGA sub-system, which provides video dot data for a monitor 
20 as R, G, and B signals 35, 37, and 39, and also horizontal 

synchronization (HSYNC) signals 41 and vertical synchronization 
(VSYNG) signals 43, to a cable interface 45. These signals and 
ground connections are carried to monitor 13 conventionally by a 
VGA cable 47 in this embodiment, wherein the signals are carried on 
25 separate condxictors. 

The means of transmitting signals to the monitor is not limiting 
to the invention, as there are several ways this is conventionally 
accomplished. Transmission in other embodiments might be by 
composite video signal, for example, transmitted on a serial-type 
30 connection, or a composite signal might even be broadcast. 
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In the embodiment represented by Fig. 1 the VGA signals are 
received at the monitor by a controller 49 configured according to the 
invention. Controller 49 may comprise any one of several suitable, 
commercially available microcontrollers or microprocessors, or it may 
5 be a proprietary unit manufactured specifically for the purpose of 

controlling a display according to embodiments of the present 
invention. In the former case, in addition to the commercially 
available unit, there may be circuitry driven by outputs of the 
commercial microcontroller to provide suitable output signals to drive 
10 the necessary conventional CRT circuitry in making adjustments and 

the like. 

Controller 49 operates on incoming signals in a manner 
described more fully below, and provides adjusted R, G, and B 
signals, and adjusted HYSNC and VSYNC signals on lines 51, 54, 56, 

15 58, and 60 to a conventional CRT 53. ' 

Controller 49 also in this embodiment provides control signals . 
on line 50 to adjustment circuitry 52 to provide control of 
characteristics of a display on CRT 53. In some embodiments this 
circuitry may be a part of controller 49. 

20 . Conventional CRT 53 in this embodiment is powered by a 

power supply 55 having a main section 57 and a standby section 59, 
A control connection 61 between controller 49 and power supply 55 
allows the controller to shift the power supply firom full power mode 
to a very low power standby mode, or to turn the power supply off 

25 altogether. In other embodiments there niay be plui^ power modes. 

controlled by controller 49 via- link 61, including reduced filament 
heating power, heating power off with other circuits at full power, and 
other combinations. 

Control commands and data intended for controller 49 to . 

30 accomplish control and video adjustment fimctions in the monitor aire 
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initiated by a user at user input devices coupled to host computer 11, 
in conjunction with control routines 63 shown as stored in memory 

■ ■ , . ■ 17- • . \ . ' 

Those with skill in the art will recognize that control routines 
5 according to embodiments of the invention may be provided to a host, 

stored, and accessed in a variety of ways. There may be, for example, 
a terminate-and-stay-resident (TSR) program activated by a hot-key 
sequence. Alternatively a user may call a program from an operating 
system (DOS, UNIX, Windows, and the like). Control routines may \ ■ 

10 be resident on a mass storage device, althou^ access time would be 

poor. ' 

The mechanism for transmitting commands and data to 
controller 49 is by inserting a serial data pattern on the VSYNC line 
whenever there is a command and/or data to be sent. As is known in 

15 the art, the VSYNC signal is typically a pulse of short duration . 

transmitted at a frequency that determines the frame rate for the ; 
display. For each instance of the VSYNC signal, a new scan of the 
display is initiated. 

The period of the VSYNC signal varies depending on a 

20 nimiber of factors, such as the clock rate of the comp^te^ system, the 

frequency of the monitor (if a CRT), and the resolution of the display. 
For the VGA system of Fig. 1 a typica] VSYNC period is from 10 to 
20 milliseconds. • 

Fig. 2 illustrates the VSYNC signal for the embodiment of Fig. 

25 1, with a serial data packet inserted. Two VSYNC pulses 65 and 67 

are shown at a period of 20 ms with a serial data packet 69 inserted 
having a total time of about 8 ms. The serial data pattern, although 
shown in Fig. 2 as a rectangular area, is a wave form over the 8 ms 
period transmitting a digital pattern in an analog fashion, as is known 

30 in the art. The same driver used for forming the VSYNC pulse is 
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controlled to provide the serial data pattern. 

In the embodiment of Fig. 1 the host system m combination 
with control routines 63 polls the vertical sync signal for every 
occurrence of the signal. Upon detecting the VSYNC signal, serial 
data pattem 69 is inserted on the VSYNC signal line at a set time DT 
(for delay time) after the instance of the VSYNC pulse. Depending 
on the period of the VSYNC signal, the delay time and the time 
duration of the serial data pattem inserted may be different than the 
times shown. 

A serial pattem is inserted only if an input has been made by a 
user, and a digital command and/or data word is available in a ready 
register for transmission. For example, a user might desire to increase 
the brightness of the display. The user accesses an interface,, which / 
presents a display window with a scrolling element operable by a 
cursor controlled by a mouse. The system positions a token in the 
scrolling element indicating the current brightness setting in the ; , - 
adjustable range. The user may then drag the token as in known in 
the art with cursor control, to a new position in the scrolling field, 
indicating an increase in brightness. * . 

In response to the user input, the host system prepares a 
command and data. The command is a digital value recognizable by 
controller 49 (Fig. 1) to increase brightness, and the data (which may 
be one or more digital values) indicates the amount of : alteration to be 
made, or, alternatively, the new position in the total range to be 
assumed. 

The host system, operating according to control routines 63, 
places the command and the data in a series of registers reserved for 
the purpose in memory. At the next polled. VSYNC pulse, there being 
valid values in the reserved registers, the system, still following the 
dictates of routines 63, inserts the command on the VSYNC line. 
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After the coiiunand is inserted, at following VSYNC pulses, the data 
is inserted.- If there is more than one data word associated with the 
command, each is sent after following VSYNC piilses. 

At monitor 13, controller 49 is configured to receive and 
recognize the commands and data inserted on the VSYNC line, and to 
act on the same to accomplish , thie desired alteration in display 
characteristic. In the present example, the brightness adjustment 
command is received and stored, the data is similarly received, and the 
controller responds by adjusting the brightness of the display 
according to the data value or values received. 

As was described in the backgroimd section above, the 
conventional adjustments for video displays, in particular CRT 
displays, are brightness, contrast, position, and size. In the 
embodiment of Fig. I, there are command words insertable on the 
VSWC line for all four of these, conventional adjustments, and data 
input interfaces for magnitude of adjustment to be made as well. But 
these four characteristics do not exhaust the uses of the system of the 
invention. ^ 

Besides the four adjustments described above, embodiments of 
the invention are provided for managing power levels for the monitor 
and for switching video niode. In the first instance, one or more 
commands are available for power management, such as to place the 
monitor in a standby mode, or to turn it off altogether. In altanative 
embodiments there may be just one, or more than one standby mode. 
For example, there may be intermediate standby levels for providing 
partial power to the filament heater, controlling the extent of warmup 
time required for subsequent operation. 

Another embodiment of the invention incorporates commands 
and data for switching video modes. In the VGA standard, for 
example, there can be 350, 400, or 480 lines per frame. Mode 
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switches may also be made from a text application to a graphics 
application, to provide for higher resolution for graphics. By sending 
commands directly to the controller in the monitor, the monitor can 
synchronize immediately, avoiding annoying blanking or flashing on 
the display screen. The commands and data impressed on the VSYNC 
line do not affect transmission or reception of the VSYNC signal to 
any conventional monitor circuitry, to a noticeable degree. 

The system of various embodiments of the invention as 
described, replaces conventional analog and digital fine tuning 
adjusters on monitors giving the user hands-free operation. The 
control system circuitry within the monitor may interface in the same 
areas and methods as convention digital or analog control adjusters but 
is not limited to those control parameters or areas. . Through 
command/data inputs, an embodiment of the invention provides for . . 
small finite adjustments according to user preferences. : 

As described above, . a user accesses the. control routines in ^ 
embodiments of the invention on the host 11, and .the interface may . . 
take any one of several forms. There may be, for example, a pop-up 
menu with graphical interfaces; or there may be a command line 
syntax. The control routines may be activated by a hot-key as in a 
background driver, or by calling a stored program in the operating 
system such as Windows, DOS or UNIX. A topic-sensitive help 
menu may also be provided. 

It will be apparent to those with skill in the art that it is 
possible to implement the invention in control routines vmtten in a 
variety of ways, as it is well know in the art that individual . 
programmers have individual preferences in choice of high level 
languages and programming techniques. 

In the overall system configuration shown in Fig. 1, the host 
system differs from conventional systems in the combination with the 
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control routines providing the functions described, and 
interface provided by the control routines on demand. The monitor 
differs from conventional monitors in controller 49, wliich is 
configured monitor the VSYNC line and to receive and act iipon 
5 command and data packets transmitted serially on the line in between 

VSYNC pulses. In the first instance, routines may be added to 
conventional equipment by the simple expedient of loading scftwdre; 
In the case of the nionitor, upgrades- may be made by adding 
premanufactured components to existing monitors, and by 
10 manufacturing original equipment monitors according to the invention. 

In yet another embodiment of the invention, conunands and 
data are transmitted to change the intensity, of video dot data to make 
small changes in image color tone. 

It will be apparent to those with skill in the art that there are, 
15 many changes that might be made without departing from the spirit 

and scope of the invention. Some of these alternatives have already 
been described, such as adjustment of various display functions, 
' switching display modes, and adjusting the color tone of a displayed 
image. The system according to embodiments of the invention can 
20 switch directiy between multiscanning oscillators within the monitor 

without interruption of the monitor's circuitry. Typically monitors ; 
detect interruptions before switching between oscillators with a slight 
intrinsic delay that blanks or flashes the screen. 

In other embodiments of the present invention the command\data 
25 transmissions on the VSYNC line may be incorporated in other signal 

devices for adtemative hands-free adjustment. The inclusion of a 
serial data pattern may be used to maximize any digital signal by 
using the blanking portion to benefit other performance parameters. 
The invention's command/data inputs may malce fine adjustments in 
30 robotic maciiine movements. Another embodiment of the invention 
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may adjust an audio portion of a monitor that incorporates sound. 
Also, an additional embodiment invention may be provided to give an 
inexpensive digital monitor the ability to produce more colors by 
combining adjusted levels of R, G, B and Intensity. In another 
embodiment of the invention, the commands can fine tune monitor 
performance in areas of sharpness, color pixel separation, deflector 
alignment, and color convergence. Another embodiment incorporates 
command/data signals on the horizontal sync line between instances of 
the horizontal sync pulses. 
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What is claimed is: 

1, In a general-purpose computer system having a CPU, a memory, 
input app^atus, a monitor, and a video adapter for providing color, 
VSYNC, and HSYNC signals to the monitor, a 'monitor control . 
5 adjustment system comprising: 

an input interface for a user to input desired monitor 
' adjustments; 

circuitry controllable by the CPU for converting the user inputs 
to digital commands and data, for monitoring pulses of the VS^l^IC 
10 signal, and for placing serial data packets representing tlie digital 

commands and data on the line carrying the VSYNC puises, between 
instances of the VSYNC pulses; and 

a controller in the monitor for receiving the serial data packets 
and performing adjustments in the monitor in response to the digital 
15 commands and data. 

2. A monitor control adjustment system as in claim 1 wherein the 
input interface is configured to accept adjustments for one or more of 
display brightness, display contrast, display position, and display 
height and width. 

20 3. A monitor control adjustment system as in claim 1 w^herein the 

input interface is configured to accept commands to switch monitor 
display modes. 

4. A monitor control adjustment system as in claim^ 1 wherein the 
input interface comprises graphical displays on the monitor, 
25 configured for the user to select adjustment modes and input 

adjustment magnitudes for transmission to the controller in the 
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monitor as serial data packets spaced between pxilses in the VS YNC 
signal, 

5. A monitor control adjustment system as in claim 1 wherein the 
monitor has at least one standby power mode, and the controller is 

5 configured to initiate altemativie power modes in the monitor in 

response to commands input by the user at the input interface. 

6. A general-purpose computer configxired to signal a monitor to 
perform adjustments to monitor circuitry, the general-purpose 
computer comprising: 

10 a CPU; 

a memory coupled to the CPU for storing data and instruction 
routines; 

an input interface for a user to input desireid monitor ^ 
adjustments; 

15 * video circuitry for providing video dot data and VSYNC and 

HS YNC pulses to the monitor; and 

circxiitry controllable by the CPU for converting the user inputs 
to digital commands and data, for monitoring pulses of the VSYNC 
signal, and for placing serial data packets on the line carrying the 
20 VSYNC pulses, between instances of the VSYNC pulses; 

wherein the serial data packets represent the digital commands 
and data. 

7. A general-purpose computer as in claim 6 wherein the input 
interface is configured to accept adjustments for one or more of 

25 display brightness, display contrast, display position, and display 

height and width! . . . * 
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8. A general-purpose computer as in claim 6 wherein the input 
interface is configured to accept commands to switch monitor display 
modes. 

9. A general-purpose computer as in claim 6 wherein the input 

5 interface is configured to transmit graphical displays to the monitor, 

the graphical displays configured for the user to select adjustment 
modes and input adjustment magnitudes for transmission to the 
. * monitor as serial data packets spaced between pxilses in the VSYNC 

signal. • 

10 10. A general-purpose computer as in claun 6 wherein the input 

interface is configured to accqjt commands for signaJling the monitor 
to assume alternative power-using modes; 

11. A cathode ray tube monitor for receiving video dot data^ 
HSYNC, and VSYNC signals from a computer and providing a visual 
15 display for a user, comprising: / 

a controller configured for receiving the video dot data, the 
. \ HSYNC, and the VSYNC signals, for monitoring the VSYNC input 
for serial data packets representing adjustment commands and data, 

and for outputting control signals in response to the commands and 
20 data; and 

adjustment ckcuitry in the monitor responsive fo the control 
signals for performing adjustments in monitor display characteristics. 

12. A cathode ray tube monitor as iii claim 1 1 wherein the 
adjustment commands and data comprise commands and data for 
25 adjusting one or more of display brightness, display contrast, display 

position, and display height and width. 
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13. A cathode ray tube monitor as in claim 11 wherein the 
adjustment commands and data include commands for causing the 
monitor to switch monitor display modes. 

14. A cathode ray tube monitor as in claim 11 wherein the monitor 
5 . has at least one standby power mode, and the controller is configured 

to initiate alternative power modes in the monitor in response to 
adjustment commands and data received. 

15. A method for making adjustments to display characteristics in a 
monitor comprising steps of: 

10 providing input particular to desired adjustments at a user 

interface of a general-purpose computer connected to thei monitor, the 
general-purpose computer configured to send video dot data, HSYNC, 
and VSYNC signals to the monitor on dedicated conductors; 

converting the input to digitally represented commands and 

15 . ■ data; 

inserting tiie digital commands and data as serial data packets 
on the dedicated conductor carrying tiie VSYNC signal between . 
instances of VSYNC pulses; 

receiving the serial data packets at a controller in the monitor; 
20 providing output signals by the controller in response to the 

. commands a data received in the serial data packets; and 

adjusting the display characteristics by adjustment circuitry in 
the monitor in response to the output signals from the controller. 



25 



16; The method of claim 15 wherein the user inteiface is configirred 
to accept adjustments for one or more of display brightness, display 
contrast, display position, and display height and width. 
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